In this paper I investigate, empirically, the outsourcing strategy by firms in French manufacturing industries. I particularly focus on the effect of the market thickness and of firm heterogeneity on the outsourcing strategy. For this purpose, I estimate a dynamic probit model where I link the decision to outsource to previous outsourcing behaviour. I am able to estimate the sunk entry costs incurred by the firms when adopting an outsourcing strategy. The results show that outsourcing is a persistent strategy adopted by more productive firms and larger ones. They also show that market thickness reduces search costs and enhances the establishment of outsourcing relationships. 
1 Introduction "We live in an age of Outsourcing" stated Grossman and Helpman (2005) . A growing share of firms is delegating tasks of the production process to independent suppliers. Further, a wider range of tasks is contracted out. Today, not only low-technology manufacturing tasks are outsourced but also services and even Research and Development (R&D) activities.
The outsourcing strategy is related to a "Make or Buy" decision. A large body of the industrial organization literature has focused on the "Make or Buy" strategy and on the boundaries of the firm. This literature has put forward the role of asset specificity, specific investment, transaction costs and contract incompleteness (Williamson, 1975 (Williamson, , 1985 Grossman and Hart, 1986) . The industrial organization literature assumes that vertical integration imposes costs of governance and is less efficient than arm's length transactions. However, because of asset specificity (related to technology, human capital and localization) arm's length transactions are costly. The production of specific inputs, tailored to the specific needs of a final good producer, requires a specific investment from the supplier. Because of contract incompleteness, the supplier fears to be held up and is thus tempted to realize a suboptimal level of investment.
While the traditional literature on outsourcing focuses on the relationship between two agents, new theoretical works try to endogenize the firm governance decision and to consider the possible interaction between firms decisions. For example, Grossman and Helpman (2002) develop a model of organization choice that introduces the possibility of interaction between the strategies of firms. More precisely, a firm's decision to outsource or to vertically integrate depends on the ownership decision adopted by other firms. The model also shows that firms are sensitive to market thickness, to the degree of competition, to search technologies and to the sensitivity of the production to input specificities.
Most of the existing empirical literature on outsourcing is based on the conclusions of the transaction costs theory and puts forward the determinant role of asset specificity and market conditions. Due to the limited availability of data, a large share of this empirical literature considers the particular case of an industry or a firm. Very few existing studies consider a cross-section of industries and only just recently studies at the firm level have been presented 1 (Klein, 2005; Joskow, 2005) . For example, empirical analysis of the outsoucring decision at the firm level have been presented by Girma and Görg (2004) for the United Kingdom (U.K.), Swenson (2004) for the United States (U.S.), Kimura (2001) and Tomiura (2005) for Japanese manufacturing firms and Holl (2004) and Díaz-Mora and Triguero (2007) for the Spain. Despite these contributions, evidence on the decision to outsourcing based on firm level data is limited and many questions remain open for discussion and analysis.
This paper aims to investigate the outsourcing strategy on the basis of a large panel of firms in sixteen manufacturing industries. It also emphasizes the impact of new elements discussed by the theoretical literature, McLaren (2000) and Grossman and Helpman (2002) for example, such as the presence of sunk costs related to outsourcing, the relation between firm heterogeneity and the outsourcing behavior, and the implication of upstream and downstream market thickness on outsourcing.
The outsourcing strategy requires sunk entry costs related to the search and matching process, to monitoring, and to the enforcement of contracts. Because of the presence of these sunk costs, outsourcing is expected to be a persistent strategy. In other words, firms with previous outsourcing engagements are expected to maintain this strategy. Moreover, firm heterogeneity will impact the outsourcing decision. More productive firms, the ones able to incur the sunk costs, will choose outsourcing while the others will vertically integrate. Regarding the impact of the market thickness, I expect the size of the market to lower search costs and, hence, to favor the prevalence of the outsourcing strategy (Grossman and Helpman, 2002; McLaren, 2000) .
These elements have been neglected by the empirical literature on outsourcing. To my knowledge, no other study considers the determinant role of firm heterogeneity nor that of market thickness on the outsourcing activity. The dynamic aspect of the outsourcing behavior has been considered by very few studies that do not present conclusive results.
The empirical study, presented here, is based on the annual firm survey, "Enquête Annuelle This survey provides data on the firm's production activity as well as on the firm's characteristics. I am able to identify the firms that contract-out some of their activities and connect the 2 outsourcing decision to the firm and industry characteristics.
I estimate the sunk costs related to outsourcing by conditioning the current outsourcing decision on the past outsourcing strategy. I measure firm heterogeneity by the total factor productivity (TFP), estimated by the Olley and Pakes (Olley and Pakes, 1996) methodology. I measure the market thickness by the number of employees in upstream industries as well as in the firm's own industry. The thickness of the market at the firm's industry level may have two opposite effects on the outsourcing decision. On one hand, as the number of final good producers increases the demand for suppliers' services increases and thus the entry by independent suppliers will increase which facilitates the search and the matching process for a final good producer. On the other hand, the growth of the number of final good producers may have a crowding-out effect and the intensity of competition may discourage the entry by final good producers.
The results provide evidence on the persistence of the outsourcing strategy. Past outsourcing activity raises the probability of current outsourcing. They also show a significant causality between firm heterogeneity and the decision to outsource. More productive firms and larger ones have a higher probability of outsourcing. Finally, the size of the market seems to favor the establishment of outsourcing relationships.
The Determinants of the Firms' Outsourcing Strategy
The aim of this paper is the empirical analysis of the outsourcing decision with a special focus on sunk costs, firm heterogeneity and market thickness. I choose to emphasize the role of these elements to provide evidence on the recent theoretical contributions to the analysis of outsourcing, also because the dynamic aspect of the outsourcing strategy as well as the significance of sunk costs have been neglected by previous empirical work.
Sunk Entry Costs
As discussed in the introduction, the contracting-out of production engages the firm in fixed costs necessary for the search for a suitable partner, the establishment and enforcement of contracts, the monitoring of the partner's work and the communication, and technology exchange with the partner. Some of these costs, related to the search for partners and to contracts enforcement, are sunk. Some other costs, related to monitoring and communication with partners may be subject to "learning-by-doing" effects. In this case, the accumulated experience of a firm in dealing with its suppliers will reduce the costs of future transactions with these suppliers or with new partners. The nature of these organizational costs suggests that outsourcing must be a persistent strategy. Firms will want to avoid incurring the same costs repeatedly, they will also want to benefit from their accumulated experience.
A look at the data shows that transition in and out of outsourcing is relatively weak. Figure   1 presents the percentage of firms beginning to outsource as well as the percentage of firms quitting the outsourcing strategy. The first part of the figure presents the annual average and shows that only 5% of firms initiate an outsourcing strategy while only 4% of firms engaged in outsourcing relationships stop their outsourcing strategy. The second part presents the average of entry and exit in each industry and shows a certain degree of heterogeneity among industries. The entry and exits percentages varies from around 8% in the wearing apparel and wood and paper industries to around 2% in the energy sector.
In order to verify the significance of sunk costs related to outsourcing and the persistence of the outsourcing strategy I link the actual outsourcing decision to the past outsourcing behavior. I estimate a discrete choice model (probit) where the actual outsourcing status is conditional on the previous outsourcing status. The sign, the significance as well as the magnitude of the coefficient on the lagged outsourcing status will indicate the presence of sunk costs and their relevance in the outsourcing decision. 
Firm Heterogeneity
The presence of significant fixed organizational costs raises the question of firm heterogeneity. From the literature on the export strategy, mainly the papers by Melitz (2003) , Bernard and Jensen (2004) , and more recently on offshoring like the papers by Antras and Helpman (2004) and Grossman and Helpman (2004) , it has been established that, within an industry, firms are not symmetric. Firms display several heterogenous characteristics like differences in scale, intensity in human capital, and productivity. This strand of the literature usually takes productivity as a measure of firm heterogeneity and shows that the more productive firms are the ones to engage in costly activities, exporting in the case of Melitz (2003) and Bernard and Jensen (2004) or foreign direct investment (FDI) in the case of Helpman et al. (2004) .
I assume that organization costs are higher under outsourcing, in comparison to vertical integration, because of the necessity to search for a partner, to enforce contracts and to monitor and exchange expertise with the partner.
2 Figure 2 compares the cumulative curves of the distribution of the fixed costs of firms engaged in outsourcing relationships and firms that are not for the years 1990, 1996 and 2001. 3 Figure 2 shows that, in each of these years, the fixed costs of firms engaged in outsourcing are higher than those of firms without outsourcing relationships.
If fixed costs of organization are higher under outsourcing, I expect productivity to raise the probability of outsourcing. Furthermore, if the firm is large it can spread the costs on a higher number of produced units. Firm's scale is therefore an additional determinant of the outsourcing decision. However, outsourcing gives small firms the opportunity to specialize and to benefit from scale effects. The impact of scale on the outsourcing decision is thus ambiguous. Girma and Görg (2004) 
Market Thickness
The theory of transaction costs as well as that of property rights have, traditionally, considered the vertical relation between two agents. Both theories have neglected the possibility that the decision by one agent might influence the decision by other agents. Recent literature, like the papers by McLaren (2000) or Grossman and Helpman (2002) , considers this interaction and proposes new elements like market thickness, the openness to international tarde and the degree of competition, as determinants of the "Make or Buy" decision. tions. In addition to hold-up and ex-post bargaining frictions, market transactions generate search and matching costs. Non-integrated firms need to search for a suitable partner and thus incur fixed search costs. Market thickness will affect the viability and the prevalence of a mode of organization through its impact on search costs. The expected profit of a specialized firm (final good producer or supplier) increases with the number of specialized firms of the other type because it raises the probability of a match. However, the expected profit is reduced with the number of specialized firms of the same type because it increases search costs and lowers the probability of a match. 4 In the presence of increasing returns to matching, the viability and prevalence of outsourcing will increase with the size of the industry.
In a given industry, a firm's decision to engage in outsourcing agreements is unambiguously enhanced by the thickness of the market in the upstream industries. Nonetheless, it can be positively or negatively affected by the thickness of the market in its own industry.
A higher number of firms in the same industry raises competition for supplier services but, at the same time, will create incentives for suppliers to enter the market thus enlarging the thickness of upstream industries. I analyze the link between market thickness and the outsourcing decision through the creation of three market thickness variables; one at the firm's 4 digit industry level, one at the firm's 2 digit industry level and a third one at the level of other industries.
Other Determinants of Outsourcing
In addition to these elements, I consider other determinants of the outsourcing strategy. I take into account the firm's average wage assuming that a higher average wage increases the probability of outsourcing for two reasons. First, average wage may be an indicator of the firm's labor quality and thus of the firm's productivity. Second, by contracting-out a certain amount of production or a certain set of tasks, firms are able to reduce their variable costs (Abraham and Taylor, 1996) . Firms paying relatively high wages may therefore be more sensitive to the possibility of reducing their wage bill and are, thus, more incline to contract-out production.
I also control for the presence of economies of scale at the industry level. I consider that, in industries where the economies of scale are significant, firms prefer to outsource in order to capture the gains from the scale effects.
The Empirical Analysis
The empirical strategy consists of estimating the following dynamic binary-choice model:
where Outsourcing it represents the outsourcing status of firm i in year t, X it is the vector of firm characteristics, Z it is the vector of industry characteristics and N represents the sunk costs related to the entry into the outsourcing strategy. 5 To avoid potential simultaneity problems between the outsourcing status and the explanatory variable, especially the firm's characteristics, all independent variables are lagged one year. Hence, I estimate the following equation:
The estimation of equation 2 raises several econometrical issues, especially the identification of the coefficient on the lagged dependent variable. The persistence in the outsourcing behavior, as in any binary choice setting, can arise from firm heterogeneity and serial correlation in the error term it or from state dependence. In my specification I control for a set of firm characteristics that reflect firm heterogeneity, however, other firm fixed effects may remain unobservable. If these firm unobservable characteristics affect the outsourcing decision and if they have a permanent aspect their presence will induce a serial correlation in the error term. In the presence of firm heterogeneity, the error term corresponds to: it = α i + υ it where α i is a firm specific effect and υ it follows the distribution N (0, σ 2 υ ). The omission of these unobserved variables and the ignorance of the serial correlation will attribute the persistence in the outsourcing status to the presence of sunk costs and will lead to an overestimated coefficient on the lagged dependent variable. This corresponds to the "spurious state-dependence" discussed by Heckman (1981a,c) . The inclusion of firm specific dummies (the estimation of a fixed effect model), is usually used to control for firm heterogeneity. But, in the case of binary choice models (probit or logit) with a limited time period the use of fixed effects will lead to an inconsistent estimation (Heckman, 1981b) .
Furthermore, the estimation of a dynamic binary choice model in the presence of unobserved heterogeneity needs to take account of the "initial conditions problem". The first observation:
Outsourcing i1 can have an impact on the entire path of outcomes and can not be treated as an exogenous determinant of Outsourcing it (Heckman, 1981b; Wooldridge, 2001; Greene, 2003) . Heckman (1981b) presents a solution to the "initial conditions problem". It proposes to approximate the reduced form equation for the dependent variable's initial value by a probit function depending on pre-sample exogenous information:
where η i = θα i +υ i1 is correlated with α i , when θ is different from zero 7 , and uncorrelated with Heckman (1981b) suggests the following joint probability of (Outsurcing i1 ...Outsurcing it ) for firm i given α i :
where Φ is the standard normal cumulative distribution function and Y represents the dependent variable (the outsourcing status). For a random sample of firms, the likelihood to be estimated is given by:
where α * = α/σ α and F is the distribution function of α * . Under the adopted normalization σ α = λ/(1 − λ), λ being the correlation between the error term ( it ) in any two different
To obtain an estimate of the extent of state dependence I need to calculate the average partial effect and the predicted probability ratio of the lagged depended variable. Just as Wooldridge (2005) and Stewart (2007) , I estimate two counter-factual probabilities that take Y it−1 as fixed at 0 and 1 and are evaluated at X it = X and Z it = Z:
The average partial effect corresponds to the difference between the two counter-factual probabilities (P j −P 0 ) while the predicted probability ratio corresponds to the ratio of the two counter-factual probabilities (P j /P 0 ). One of the main focuses of this paper is the presence of entry fixed costs related to the outsourcing activity and the role of firm heterogeneity in the decision to engage in outsourcing agreements. I associate firm heterogeneity with total factor productivity and scale. I have measured scale by the number of employees and have estimated TFP, industry by industry following the 2-digits classification, by the semi-parametric methodology proposed by Olley and Pakes (1996) . This methodology controls for the simultaneity and selection problems associated with the estimation of TFP.
Another matter of interest for this empirical analysis is the impact of market thickness on the outsoucing decision. I have measured market thickness on three levels, the firm's 4-digits industry, the firm's 2-digits industry and the other industries. I have created three variables of market thickness, the first one, "MarketThickness-4", corresponds to the total employment in the same 4-digits industry excluding the firm's employees. The second one, "MarketThickness-2", corresponds to the total employment in the same 2-digits industry excluding employment in the firm's 4-digits industry and the third one, "MarketThicknessUpstream" corresponds to the total employment in the remaining manufacturing industries.
I have also controlled for other elements at the firm and industry levels. At the firm level, I
have added the average wage defined as the ratio of the wage bill over the number of employees and have took into account the firm's affiliation to a group as well as the nationality of the group (foreign vs domestic). Information on group affiliation are from the Financial Liaisons "LIFI" survey. The "LIFI" survey is realized annually by the French national statistic office "INSEE". It covers financial links between firms, identifies the firm's affiliation to a group, and gives the identity of the parent firm as well as its country of origin. I have created two dummy variables, the first one "group" takes the value one if the firm is a member of a group and zero otherwise while the second one "foreign" takes the value one if the group is foreign and zero otherwise. At the industry level, I have controlled for the presence of economies of scale. Since the, assumed, production function corresponds to a Cobb-Douglas function of output in labor, capital and intermediates and it is estimated in natural logarithm, economies of scale are calculated as the sum of the estimated coefficients on labor, capital and intermediates. Table 1 presents a comparison based on a mean difference test between outsourcing and non-outsourcing firms in each year over all sectors. Table 1 shows that a large number of firms, in the French manufacturing industries, are engaged in outsourcing relationships. Almost 85% of firms are outsourcers. This share has been relatively steady in the time period covered by the survey. Even though a large share of firms contract-out some of their production, the share of output that is outsourced is relatively small (between 8 and 9%). 10 Table 1 shows that, in all the years in the data set, outsourcing firms are significantly more productive, larger and pay higher wages than non-outsourcing firms. Table 2 displays the comparison of firm characteristics within each sector of activity (following the 2-digits French classification) for all years. Similarly to the annual analysis, It shows that, within each sector, a large share of firms (75 to 90%) outsource part of their production.
The share of contracted-out production in the total output differs across industries. It is only of 4% in the wood and paper industry or 5.5% in the mineral products industry but 11% in the sector of energy, 12% in the mechanical equipment industry or 13% in the printing and publishing industry. The results from table 2 confirm that, within each sector, outsourcing firms are, on average, significantly more productive, larger and pay higher wages than non-outsourcing ones. 11 The "outstanding" performance of firms engaged in outsourcing is an indicator of the link between firm heterogeneity and the outsourcing activity.
Results
The information I have on the outsourcing activity does not allow me to determine if the outsourcing relationships are within the boundaries of a group or not. The organization of relationships with affiliated firms may differ from that with independent ones. Risks of maladaptation and of opportunistic behavior may be lower when both partners are governed by the same parent company. Moreover, affiliated firms face lower search costs because they have a privileged contact with other affiliates of the same group as well as an access to the network of specialized suppliers connected to the group. For this reason, and in order to verify the existence of differences in the outsourcing behavior between affiliated firms and others, I
have split the sample in two sub-samples one for firms member of a group and the other for single firms. The first point of interest of the empirical investigation is the presence of sunk costs associated with the outsourcing activity. The Heckman estimator (table 3) as well as the random effects probit model (table 4) bring evidence on the persistence of the outsourcing strategy.
As expected, the coefficient on the lagged outsourcing variable is over estimated with the random effects probit estimator. Both tables show that the present outsourcing decision significantly depends on past outsourcing behavior. This persistence reveals the existence of sunk costs related to outsourcing. The average partial effects (APE) of the lagged depended variable as well as the predicted probability ratio (PPR), reported at the bottom of table 3, reflect the magnitude of the state dependence of outsourcing. These two indicators show that firms engaged in outsourcing in year t-1 have a 1.27 higher probability to outsource in year t than the others.
When I distinguish between affiliated and non-affiliated firms, I find that the degree of state dependence is slightly lower in the case of firms affiliated to a group. The average partial effect of the previous outsourcing status is of 0.17 in the case of affiliated firms and of 0.2 in the case of non-affiliated ones. Furthermore, the predicted probability ratio is of 1.22 for affiliated firms and of 1.28 for non-affiliated ones. As mentioned earlier, affiliation to a group may lower the organizational and search costs associated with outsourcing. icant impact of past outsourcing on current outsourcing decision however they do not control for firm heterogeneity and do not consider the problems of serial correlation, unobserved fixed effects and initial conditions related to the estimation of dynamic discrete choice models.
The second point of interest in this paper is the link between firm heterogeneity and the outsourcing behavior. The presence of significant sunk costs associated with outsourcing suggests that only more efficient firms will engage in this strategy.
The results in tables 3 and 4 confirm that more productive firms and larger ones are more likely to contract-out production. The productivity of firms has a positive and significant impact on the probability of outsourcing. Firm scale also has a positive and significant impact on outsourcing. As discussed earlier, firm size may have two opposite effects on the outsourcing decision. A positive effect through the reduction of per-unit costs of search, matching and 13 organization of vertical relationships and a negative one through the presence of economies of scale. The results suggest that the first effect, the positive one, is more substantial. The positive and significant effect of TFP and scale holds when we control for group affiliation.
When I distinguish between affiliated and non affiliated firms, the coefficient on both variables remain positive and significant. However, the marginal effect of scale, reported in table 5 is lower for affiliated firms (0.014 compared to 0.03 in the case of non-affiliated firms). This result confirms the previous finding of lower sunk costs in the case of affiliated firms. To my knowledge, no evidence of the impact of firm heterogeneity on outsourcing has been documented in the empirical literature. Girma and Görg (2004) and Díaz-Mora and Triguero (2007) consider the impact of firm scale and find a positive and a non significant effect respectively.
However, they considered firm size as an indicator of the economies of scale and not of heterogeneity. I am not aware of any other paper considering the impact of firm productivity on the outsourcing activity. All the studies analyzing the link between outsourcing and productivity focus on the impact of outsourcing on productivity (Görg et al., 2007) .
The third point of interest of this analysis is the influence of market thickness on the outsourcing decision. The results confirm the expectations that higher market thickness in upstream industries increases the probability of outsourcing by downstream firms. The presence of a large number of suppliers reduces search costs, raises the probability of a match, and enhances the profitability of outsourcing relationships.
Market thickness in the firm's own industry, at the 4-digit level, also have a positive impact on the probability of outsourcing. A larger number of firms in the same area of specialization of firm i, increases the outside option of specialized suppliers providing inputs to this area of specialization and favors entry by these specialized suppliers. Thus, at a disaggregated level, the positive effect of market thickness, through the attraction of suppliers, offset the negative effect caused by the higher competition for suppliers services. Market thickness at the firm's 2-digit industry has no significant effect on the outsourcing decision. At a more aggregated level, the degree of specialization of firms diverges and the effect on the suppliers outside option is weakened. It is worth noting that the market thickness variables are not significant in the case of affiliated firms as reported by column 4 in tables 3 and 4. Affiliated firms seem to benefit from the network of suppliers associated to the group as well as from privileged 14 relationships with other firms within group. They face lower search costs and are less affected by the availability of independent suppliers and by the thickness of the market. 12 Just as for firm heterogeneity, this empirical analysis is the first, to my knowledge, to bring evidence on the determining role of market thickness on the outsourcing decision at the firm level.
Tables 3 and 4 display other results of interest. The positive and significant coefficient on the "group" variable indicates that being a member of group favors outsourcing for the reasons mentioned earlier. However, the origin of the parent company has no significant effect on the affiliates outsourcing decision. The variable, Foreign, indicating whether the firm is affiliated to a foreign group or to a domestic one, has no significant impact on the probability to outsource. Furthermore, firms paying higher wages have a higher probability of outsourcing.
The average wage variable indicates either the variable costs of the firm or the productivity of its labor force. In the first case, firms paying higher wages will seek the outsourcing of some of their activities to lower their variable costs and substitute supplier services to their labor force (Abraham and Taylor, 1996) . In the second case, labor productivity is another indicator of firm heterogeneity. The positive sign on the average wage variable can therefor be interpreted as a positive impact of productivity on the probability of outourcing. Finally, in industries with a high level of economies of scale, firms seem to have a greater probability of outsourcing. In these industries, firms seek a higher level of specialization in order to benefit from economies of scale. Hence, they tend to outsource some of their production process and focus on their main activity.
Conclusion
Is outsourcing a recurrent strategy? Is it associated with substantial sunk entry costs? Are firms engaged in outsourcing relationships subject to state dependence and do their heterogeneity affects their decision to outsource? The empirical analysis presented in this paper tend to answer these questions on the basis of a data set of French manufacturing firms for the period 1990-2001.
Domestic and international outsourcing are becoming a widely adopted strategies among firms and it is important to understand what are the economic motivations driving these strategies. The decision to outsource corresponds to a "Make or Buy" choice and is discussed in details by the literature on the firm's scope. This literature puts forward the governance and inefficiency costs associated with vertical integration and maladaptation costs, hold-up and underinvestment problems and opportunistic behavior risks that may occur under outsourcing (Williamson, 1975; Grossman and Hart, 1986; Joskow, 2005) . More recently, McLaren (2000) and Grossman and Helpman (2002) have added new aspects to the firm's organization theory by allowing the strategic interaction between the firms' governance decisions and the endogenization of the outsourcing strategy.
The empirical analysis, presented in this paper, particularly focuses on the presence of significant sunk costs of outsourcing. These costs result from the necessity to search and find a partner, to write and enforce contracts, to monitor and control the input's production and to exchange technology and knowledge with the partner. Due to the presence of these costs, firms may want to make outsourcing a long term strategy. The presence of substantial sunk costs puts forward the question of firm heterogeneity. Not all firms can afford paying these sunk costs and, thus, only more efficient ones will adopt the outsourcing strategy. Since some of the outsourcing sunk costs are related to the matching process (searching and finding a partner), I have also considered, in this paper, the impact of market thickness on the outsourcing decision.
I have analyzed the outsourcing strategy through the estimation of a dynamic probit model where the current outsourcing decision dependes on the past outsourcing status. In this purpose, I have applied the Heckman's estimator (Heckman, 1981c) to control for the initial condition problem and serial correlation issues associated with dynamic discrete choice models with unobserved fixed effects (Heckman, 1981a,b; Wooldridge, 2001) . In addition to past outsourcing status I have controlled for firm heterogeneity, represented by the firm's TFP and its scale, for market thickness measured as the number of employees in upstream and downstream industries as well as for a set of control variables at the firm and industry levels.
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The results show a significant presence of sunk costs and a persistence in the outsourcing strategy. Outourcing in the previous year increases, by 1.27%, the probability of outsourcing in the current year. The significance of sunk costs is also revealed through firm heterogeneity.
Both productivity and scale raise the probability of outsourcing. I have found that market thickness, especially in upstream industries enhances the outsourcing strategy. The availability of specialized suppliers increases the probability of a match and reduces search costs raising thereby the profitability of outsourcing.
The contribution of this analysis is, first to present evidence on the determinant of the outsourcing strategy on the basis of a large panel of firms covering several industries. A large share of the empirical literature on the "Make or Buy" decision consists of case studies considering a single firm or a single industry (Klein, 2005) . Second, it focuses on new elements of the firm's organization theory such as the market thickness and firm heterogeneity and brings evidence on the significant implications of these elements on the outsourcing decision.
Notes
1 This methodology is similar to the one used by Roberts and Tybout (1997) and Bernard and Jensen (2004) to analyze the export decision and to test for the presence of sunk costs, related to the export behavior, in the case of a panel of Colombian plants and U.S. plants respectively.
2 Jabbour (2008) analyzes the offshoring strategy by French firms and show that fixed costs of organization are higher under international outsourcing (in comparison to vertical FDI) and that the prevalence of outsourcing increases with the productivity of firms.
3 I have measured the fixed costs by the firm's stock of fixed assets. I have created the curves in table 2 by cumulating the distribution of fixed assets expressed in natural logarithm. 4 The expected profit of a specialized supplier (final good producer) grows with the number of specialized final good producers (suppliers) and decreases with the number of specialized suppliers (final good producers).
5 Z it includes a firm subscript because the market thickness variables vary at the firm level.
6 I include in X i1 all independent variables except for TFP, at the firm and industry levels, evaluated in the first year of the sample. The results are robust to the inclusion of TFP in the X i1 vector. 7 In the case where θ = 0 initial conditions are considered exogenous.
8 Stewart (2006) has developed a STATA program, "redprob", for the Heckman's estimator of the dynamic random effects probit model where the integral over α * , in equation 5, is evaluated using Gaussian-Hermite quadrature (Stewart, 2007) . The estimations presented in this study are realized with the "redprob" program.
9 All monetary variables are expressed in thousands of French francs and deflated using sectoral price indices. 10 It is important to note that the annual firm survey covers relatively large firms. It covers 21 around 20% of the number of manufacturing firms, small firms being very numerous. However it covers around 80% of the employment in the manufacturing industries. Thus, the share of firms engaged in outsourcing is overestimated since, as shown in the next section, the scale is an important determinant of the outsourcing strategy.
11 These results hold for all industries except for the energy sector.
12 As a robustness check, I have calculated the market thickness variables using the number of firms instead of the number of employees and the results were similar to those presented here. I consider that the measure of market thickness based on the number of employees is better. As mentioned earlier, the EAE survey is more representative of the industry in terms of number of employees than in terms of number of firms. The differences between outsourcing and non-ontsourcing firms are all statistically significant at the 1%level. The statistical test for differences between the mean values of the two groups is a t-test not assuming equal variances for the groups. The differences between outsourcing and non-ontsourcing firms are all statistically significant at the 1%level except for the difference in TFP in the energy sector which is non significant. The statistical test for differences between the mean values of the two groups is a t-test not assuming equal variances for the groups. 
